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[57] - ABSTRACT

An operating device for a double drum winch that has
a hydraulically operated clutch, a brake and a hydrau-
lic pressurs variable control valve, and a single control
lever connected to the hydraulic pressure variable
control vavle to enable the operation of a hook and
boom by one control lever so as to simplify the func-
tion and uses of the winch.

4 Claims, 7 Drawing Figures
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FLUID OPERATED BRAKES AND REVERSING
CLUTCHES FOR WINCH DRUMS

BACKGROUND OF THE INVENTION

This invention relates to a crane, and more particu-
larly to an operating mechanism for a double drum
winch which 1s used 1n a crane, which may be mounted
to one side of a vehicle.

In the operating mechanism of a winch of this type,
heretofore, the clutch and brake are directly manually
operated, thereby requiring a large operating force.
Additionally i the prior art mechanism, the engage-
ment and disengagement of the clutch and brake are
conducted by starting or stopping the supply of hydrau-
lic pressure. It is impossible, therefore, to start, stop
and mch the winch smoothly.

In accordance with an object of the present inven-
tion, there is provided an operating mechanism for a
double drum winch which eliminates the aforemen-
tioned disadvantages of the conventional device and
which simplifies the operation of the mechanism. The
mechanmism of the present invention additionally allows
a smooth 1nching operation.

The mechanism provided by the present invention
also 1s capable of eliminating any time lag in the opera-
tion of the winch.

It 1s another object of the present invention to pro-
vide an operating device for a double drum winch that
will easily permit minute and finite operation of the
device which is both smooth and precise.

[t 1s still another object of the present invention to
provide an operating device for a double drum winch
that will eliminate the time lag in operation experi-
enced with previous conventional structures.

SUMMARY OF THE INVENTION

In accordance with the present invention, a device in
the form of an operating mechanism for a double drum
winch, including a prime mover for transmitting power
to universal joints, right and left, low and high speed
clutches, a plurality of rotary clutches, shafts and gears
with brakes designed to operate a hook and boom
wherein the clutches, brakes and gears are integrally
connected and whereby these devices are controlled by
circutts, regular valves and control valves such that the
fluld operation of the mechanism occurs through a
lever designed to operate the control valves such that
fluid is released in a predetermined fashion to the
clutches and brakes which combined to produce hoist-
ing, lowering and suspending of the hook and boom, all
designed to produce a smooth and easy function and
use of the mechanism in a winch system so as to permit,
among other things, precision operation.

BRIEF DESCRIPTION OF THE DRAWING

The invention is'described further, by way of illustra-
tion, with reference to the accompanying drawings, in
which like reference numerals and characters designate
corresponding parts and components and in which:

F1G. 1 is a schematic view of the power transmission
hine of one embodiment of the double drum winch used
with the operating mechanism of the present invention;

FIG. 2 is a hydraulic circuit diagram of the operating
device for a winch according to the present invention:

FIG. 3 is a view of one embodiment of an actuation
system of the operating mechanism of the winch of the
invention when the operating mechamism of the inven-
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tion 1s connected to a single actuating lever in neutral
position;

FIG. 4 1s a view similar to FIG. 3, but showing the
actuating lever in an operating position,;

FIG. 5 1s a graph of the operating characteristics of a
hydraulically operated variable valve used in the mech-
anism of the invention;

FIG. 6 1s a graph of the relationship between the
clutch force and the brake force of the mechanism; and

F1G. 7 1s a hydraulic circuit diagram of another em-
bodiment of the mechanism of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to the drawings, and particularly to
F1G. 1, power from a prime mover 1 is transmitted
through right and left universal joints 2 and 3 to right
low speed clutch 4 and left high speed clutch §, respec-
tively. Gears 6 and 7 of the low and high speed clutches
4 and 3, respectively, are engaged with gears 10 and 11
of first clutch shafts 8 and 9, of the hook and boom
sides, respectively, of the winch. The first clutch shafts
8 and 9 are integrally connected by a universal joint
shaft 12. Rotary clutch 13 for hoisting and dropping the
hook 1s provided on the first clutch shaft 8, and rotary
clutch 14 for swinging upward and downward the boom
1S provided on the first clutch shaft 9. The driven sides
of the clutches 13 and 14 are connected through suit-
able transmission mechanisms to brake shafts 15 and
16, respectively. The first clutch shafts 8 and 9 are
connected by suitable transmission mechanisms to sec-
ond clutch shafts 17 and 18, respectively. Rotary
clutches 19 and 20 for operating the hook and boom,
respectively, are provided on the second clutch shafts
17 and 18, respectively. The driven sides of the
clutches 19 and 20 are connected to the brake shafts 15
and 16, respectively, through suitable transmission
mechanisms. Brakes 23 and 24 are operatively con-
nected to the brake shafts 15 and 16, respectively,
through one-way clutches 21 and 22, respectively. The
one-way clutches 21 and 22 are operated so that the
rotation of the second clutch shafts 17 and 18 is trans-
mitted to the brake side only in the rotating direction
when the power is transmitted by way of the first clutch
shafts 8 and/or 9. The brake shafts 15 and 16 are con-
nected through intermediate shafts 43 and 44 to hook
and boom drums 25 and 26, respectively, by the inter-
position of gears mounted on the brake shafts 15 and
16 and the intermediate shafts 42 and 43. Wire ropes
27 and 28 are wound on the drums 25 and 26, respec-
tively.

In the above construction, the brakes 23 and 24 are
normally biased into engagement by the action of
spring means and are disengaged hydraulically, and the
rotary clutches 13, 14, and 19. 20 and high and low
speed clutches 4 and § are engaged hydraulically and
are disengaged by the biasing action of spring means so
that in the absence of hydraulic actuation there is no
rotation of the hook and boom drums 25 and 26,
whereas upon hydraulic actuation of the appropriate
high or low speed clutch, rotary clutches and drum
brake, the hook or boom drum may be rotated for
hoisting or dropping the hook and for swinging upward
or downward the boom.

The operating mechamism for the brakes and
clutches 1s shown in FIG. 2. The low and high speed
clutches 4 and 5 are connected through a speed select-
ing control valve 29 and a hydraulic oil supply circuit
39h to a pump 30 connected to a source of hydraulic
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pressure. The rotary clutches 13, 14 and 19, 20 are
hydraulically connected through the hydraulic o1l sup-
ply circuit 396 and speed selecting control vaive 29 to
one of the speed clutches, for example, the high speed
clutch 3 so as to engage the clutch 5. The hydraulic
pressure at this time is maintained constant by a pres-
sure regulator valve 35, The oil relieved from the pres-
sure regulator valve 33 is supplied from a relief circuit
36 to a return circuit 37, and the hydraulic oil in the
circutt 37, of a pressure controlled by a regulator valve
38, 15 supplied through the control valve 29 to the low
speed clutch 4 which 1s not operated. On the other
hand, the rotary clutches 13, 14, 19 and 20 are hydrau-
lically connected through a return circuit 39a to the
circuit 37. Reterence numerals 31 to 34 represent hy-
draulically operated vanable control valves which are
provided between the circuits 392 and 395 in the vicin-
ity of the rotary clutches 13, 14, 19 and 20, respec-
tively, so that respective hydraulic pressure of the ro-
tary clutches 13, 14, 19 and 20 are automatically main-
tained to a predetermined value. And, the hydraulic oil
In the circuit 37 is also supplied through the circuit 39a
and the control valves 31 to 34 to the rotary clutches
13, i4, 19 and 20 and to operating chambers of the
brakes 23 and 24 when both the boom and hook are
not operated.

The relationship between the hydraulically operated
variable control valves 31 to 34 and the lever 40 is
shown in FIG. 3, and these control valves 31 to 34 are
operated by the operation of only the lever 40 individu-
ally or simultaneously in plurality.

As shown in FIG. 3, the lever 40 can select in cooper-
ation with a guide plate 45 nine positions which com-
prise a first position P, which 1s the neutral position,
that 1s, where both the hook and boom are simulta-
neously suspended; a second position P, where the
hook is dropped while the boom 1s swung upward; a
third position P, where the hook is dropped while the
boom is suspended; and fourth position P; where the
hook is hoisted and the boom is swung upward; a fifth
position P, where the hook is dropped while the boom
is suspended; a sixth position Ps where the hook 1s
hoisted while the boom is suspended; a seventh position
P; where the hook is dropped and the boom is swung
downward; an eighth position P; where the hook 1s
suspended while the boom is swung downward; and a
ninth position Pz where the hook 15 hoisted while the
boom is swung downward.

Operation of the operating device of the present
invention thus constrtcted will now be described in the
following.

When one or a plurality of the hydraulically operated
variable control valves 31 to 34 are actuated by the
operation of the lever 40, the pressure of the hydraulic
oil from the pump 30 causes engagement of either one
of the high and low speed clutches 4 and 3 selected by
the operation of the speed control valve 29. At that
time, the hydraulic pressure in the speed clutch is main-
tained constant by the action of the regulator valve 35.
There is simultaneous engagement of the rotary clutch
13 or 19 for hoisting or dropping the hook, respec-
tively, or the rotary clutch 14 or 20 for swinging up- or
down-ward the boom, respectively, caused by hydrau-
lic pressure supplied through the circuit 395 and saxd
one or plurality of variable control valves 31 to 34 from
the pump 30.

For example, as shown in FIG. 4, when the lever 40
is located in the second position P,, the variable control
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valves 32 and 33 are actuated so that engagement of
the rotary clutch 14 for swinging upward the boom and
that of the rotary clutch 19 for dropping the hook are
caused.

The variable control valves 31, 32 and 33, 34 also
tend to balance the hydraulic pressure with the respec-
tive tension of the springs contained in the respective
spools thereof, and thereby engage gradually the re-
spective clutches 13, 14 and 19, 20 as the hydraulic o1l
pressure increases. The brakes 23 and 24 operate simi-
larly. The relationship between the displaced length of
the spool of the control valves and the generated hy-
draulic pressure is shown in FIG. §, and the relationship
between the operating forces of the rotary clutch 19 for
operating the hook and of the hook brake 23 is shown
in FIG. 6.

This construction resuits in smooth operation of the

hook and boom, allowing inching movement of the
hook. .

Though the embodiment shown in FIGS. 3 and 4 1s
operated by a single lever 40, the device of the present
invention may also be operated by two independent
levers for the hook and the boom, if desired, within the
scope of the present invention.

Further, as shown in FIG. 7, disengagement of the
brake 23 of the hook only may be achieved by provid-
ing a solenoid valve 42 in the circuit of the rotary
clutch 19 for dropping the hook. This results in a hook
free fall which has a vanety of uses.

It will be understood from the foregoing description
that the operation of the hook and boom can be oper-
ated through the hydraulically operated variable con-
trol valve by one operating lever, operated with light
operating force, and it may simplify the operation of
the mechanism. Further, 1t should also be understood
that the supply pressure of the hydraulic oil to the
rotary clutches 13, 14 and 19, 20 for operating the
hook and boom, respectively, is gradually increased by
the action of the hydraulically operated variable con-
trol valve so as to smoothly operate the hook and boom
to facilitate easy inching operation. Since the side not
operated of the respective clutches is always supplied
with hydraulic oil relieved from the pressure regulator
valve 35, the time lag at the starting operation which
often occurs in prior art devices 1s elimmated.

What ts claimed 1s:

1. An operating mechanism for a double-drum winch
which comprises:

a. a pump for pumping hydraulic oil from a source
thereof into a hydraulic oil supply circuit of the
mechanism,

b. low and high speed clutches capable of being hy-
draulically engaged to transmit power from a
power source and being disengaged by the action
of spring means provided respectively therein,

c. a speed selecting control valve situated between-
said hydraulic oil supply circuit and a return circuit
of said hydraulic oil and capable of selectively
permitting hydraulic communication between one
of said low and high speed clutches and said pump,

d. a hook hoisting rotary clutch connected to said low
and high speed clutches and capable of being hy-
draulically engaged to hoist the hook and being
disengaged by the action of spring means provided
therein,

e. a hook dropping rotary clutch connected to said
low and high speed clutches and capable of being
hydraulically engaged to drop the hook and being
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disengaged by the action of spring means provided
therein,

f. a boom upward swinging rotary clutch connected
to said low and high speed clutches and capable of
being hydraulically engaged to swing the boom
upward and being disengaged by the action of
spring means provided therein,

g. a boom downward swinging rotary clutch con-
nected to said low and high speed clutches and
capable of being hydraulically engaged to swing the
boom downward and being disengaged by the ac-
tion of spring means provided therein,

h. a hook brake having a brake shaft and connected
through a one-way clutch to said hook dropping
rotary clutch,

1. a boom brake having a brake shaft and connected
through a one-way clutch to said boom downward
swinging rotary clutch,

j. hydraulically operated variable control valves situ-
ated between said hydraulic oil supply circuit and
said return circuit in the vicinity of the respective
rotary clutch and capable of selectively permitting
hydraulic communication between said respective
rotary clutch and said pump,

k. a relief circuit situated between said hydraulic oil
supply circuit and said return circuit, both the cir-
cuits being located between said speed selecting
control valve and said pump, and provided therein
with a pressure regulator valve to maintain the
hydraulic oil pressure supplied into one of said low
and high speed clutches at a predetermined con-
stant value, wherein said low and high speed
clutches and said rotary clutches are permitted to
hydraulically communicate with said return circuit
respectively through said speed selecting control
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valve and said hydraulically operated variable con-
trol valves when said clutches are not operated.

2. The mechanism of claim 1, further comprising a
solenoid valve situated between said hydraulic oil sup-
ply circuit and said return circuit in the vicinity of said
hook dropping rotary clutch so that when the solenoid
of said solenoid valve is actuated said hook brake 1s
independently released so as to cause the hook to free
fall.

3. The mechanism of claim 1, wherein said hydrauli-
cally operated variable control valves are connected to
a single operating lever capable of selecting nine posi-
tions comprising a first position wherein the neutral
position in which both the hook and boom are simulta-
neously suspended, a second position where the hook 1s
dropped while the boom 1s swung upward, a third posi-
tion where the hook is dropped while the boom is sus-
pended, a fourth position where the hook is hoisted and
the boom is swung upward, a fifth position where the
hook 1s dropped while the boom is suspended, a sixth
position where the hook is hoisted while the boom is
suspended, a seventh position where the hook is
dropped and the boom is swung downward, an eighth
position where the hook 1s suspended while the boom is
swung downward, and a ninth position where the hook
Is hoisted while the boom is swung downward.

4. The mechanism of claim 1, wherein said hydrauli-
cally operated variable control valves are connected to
two operating levers, each of which is capable of select-
ing the neutral position, a first operable position and a
second operable position, one of said operating levers
being used for operating the boom and the other being

used for operating the hook.
* ¥ ¥ % %k
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